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++*+++*++++**+*+*+**+{.*.t*++++++++}t,+**++++*+***+*++}*'}+** ' t i '**++'}**

sEDlt'ror Ir ;;"::"F3^ i*= IBf'l Pcl):r
CONVERTED BY TECH Et ' I6INEERIt ' lG IhlC'

V E R S I B N  1 . I C ,  N O V E F T B E R  1 7 . 1 9 8 3
.r++.r,*.*.I.***+.*****.l'*t,.t..r.*+*.*.l'+.*.i.t.***i..t*++**+'*'++'l'*+*'F'*'**t+i'*'*'**+++++'*

*+*,*+*++.>*.***+****++.t'+*+*.{.++.*{.+i.++***++.t*+'**'}'l'**+'* +++.i+*'*'ts'*+**+*'F+

+.**.**.***.**.*.*.**.*.I..+*.**.*.**.***.*.*.F++.*.*+i.*{'+.*+++***+}'*'*+*+'*++'*'***'*+* **+*

UNIVERSITY gF } ' IENTUCI' IY COT'IPUTER I4ODEL
o F S U R F A C E l . | I N E H Y D R o L o G Y A N D S E D I T ' | E N T o L o G Y
FOR I ' IORE INFORMATION CONTACT THE AGRICULTURAL
ENGINEERING DEFARTMENT
THE U}.: :  F1ODEL IS A DESIGN MODEL DEVELOPED TO FREDICT

THE HYDRAULIC AND SEDII, IENT RESFONSE FROFI SURFACE
MINED LANDS FOR A SFECIFIED RAINFALL EVENT (SINGLE STORI ' I )
VERSION DATE 9-33-83
DISCLAIMER:  NEITHER THE UNIVERSITY NOR ANY OF ITS EI , IFLOYEES
ACCEFT ANY RESPONSIBIL ITY OR LE6AL L IABIL ITY FOR THE
CONCLUSIONS DRAWN FROI.I  THE RESULTS OF THIS I ' IODEL

.*.**.*{.*.*.*+***{..*+.x.**.*.***.**.*.*** ****+***t*.i*+.**+*'ts**}**'F'*'*'*'i+t'+*+'}++*+*
++***++*+*.*+.**++.*+*.*.F**+*.*+*+++ +*+++{'*t.ts+*+++'F'**+*+****+*+++++'}++
.***.*.t'*.*.*.*.****.**.*.**.*.1.F*.*.*.**+.**.1.**.*.***+**.**.r+'*l'l'*'>****'i+'1"*+t'**+'*++'*+
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*
+
*
+
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+
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.*
+
*
.*

t.*.*.*.*+t++.**,*+++.**r,.*.*.*.*t+***.*.*.**.**.*.*.**,F.*.*+*t.**.*.*+'*'F*'*+'***'t'F'*'*+'**'F'*
++***++****.*+***.*+.r.>****.*+**+++****+*+++*+*{'+

WATERSHED IDENTIF ICATION CODE

AS-BUILT GENWAL SEDIT,IENTATION POND (L2/31: ' /861 35-YR 34-HR STORF1
*++**++.r.}++*#***.*t.+*****+++*{.+*+*+*+t+++*i**+

*
.*
.*
.*
.>

*
*
.F

+
*
.t

*
*
*
+

THE FOLLOWING VALUES ARE NOW PREDICTED BY SEDIF1OT I I .
THEY CAN BE FOUND IN SUT,II'IARY TABLES.

1 .  FERICID OF SI6NIFICANT CONCET{TRATION
3. VOLUHE WEICHTED AVERAGE SETTLEABLE CONCENTRATION

DURING PERIOD OF SI6NIFICANT CONCENTRATION
3. VOLUI' IE WEIGHTED AVERAGE SETTLEABLE CONCENTRATION

DURING PEAI,:  24 HOUR FERIOD
4. ARITHF1ETIC AVERAGiE SETTLEABLE CONCENTRATION

DURING PERIOD OF SIE iNIF ICANT CONCENTRATION
g. ARITHI' IETIC AVERAGE SETTLEABLE CONCENTRATION

DURING PEA}{ ?4 HOUR PERIOD

ALL CONCENTRATIONS ARE IN I ' IL/L.



I N P U T  F . A R T I C L E  S I Z E - P E R C E N T  F I N E R  D I S T R I E T U T I O N S

s l zE . t ' l f " t  . !S r j  . 1 ( l ( )  . c l 5 ( l  . c t l ( )  . ( ) ( ] 5  . 0 ( )1
. c)crcl

PCT F INER NO.  1  1C , ( ) .C ,OC,  50 .C) ( : t ( : t  35 - ( l ( : 'C )  19 ' t ' t t - t r - r  15 'C ' ( lC )  5 'C 'C 'C )

. (lo0
+t.ts**+*.F++***+**#++*+ I NPUT VALUES *ri++*++++*++'+*+*+'F*'F*

STORI'I DURAT I ON
PREC I F'AT I ON DEFTH
S P E C I F I C  6 R A V I T Y
LOAD RATE E}:FONENT FACTOR
SUBF1ERGED BULH SPECIFIC GRAVITY =

= 24. ()( : )  HOURS
=  3 . 9 3  I N C H E S
= 3 .  5 ( j
=  1  . 5 C )

. - E



WATER
SHED

. * + * * * + *
J U N C T I O N

r , F . * + * + +
*++ HYDRAULIC INPUT

AREA CURVE
ACRES NUFIBER

+ * + * * * * + * + + + t * * +
1 .  B R A N C H  1 .  S T R U C T U R E  1
+  . *  *  *  t f  +  + ' *  } ' >  *  *  *  * ' t s  *

VALUES FOR SUBWATERSHEDS +.*+

TC TT ROUTING CCIEFFICIENTS UI ' I IT
HR HR F:-HRS X HYDRO

1
?

2 . 6 2  9 1 .  O ( : ,
3 .74  69 .  C, t : ,
?. 15 75 . (:rC,

. t:r71 . O(:tt:t . C)C|O

. 17C, . c'oo . (:tcto

.08C, . octo .0(:rct

. (J(:)

.0 ( : r

. OC)

FART
OFT

. C r
3 .  r l

. C t

SURF
COND

WATER
SHED

*** SEDIITENT INPUT VALUES FOR SUBWATERSHEDS '**+

SEG SOIL LENGTH SLOFE CP

NUt't K FEET PCT VALUE

1
a

I . Crt')
1 . (lcr

.o

.o
. OCI
. oc t

. Cr(:t(:t

. C,l:,Ct

. l(J()(:t . (Js()(l . (:) l CrCt

1 . ( : r
t . r l r

. C,(lscr . (:,(:r 1t-l

. {,(l(:){l .0(:,i:r(J

. ( J

. (:r

. i J1  . C ) ( t  . c t  . c , c t .  . ( : f o c t  1 ' ( l
'*'F'r'** GENERATED DATA FOR INPUT INTO STRUCTURE 1 ***++

***  PARTICLE SIZE DISTRIBUTIOI {  OF SEDIMENT *++

SIZE. I '11 ' l
PERCENT FINER
s I  zE. Ml ' l
FERCE}.IT FINER

T IME
(HR)

. Pt-tt)O . O(:,C}C, . oC,(:,Cr
. r:r(:r(-r 1
. crooct

*** HYDRCIGRAPH AND SEDII"IEI.IT 6RAFH *+*
(TWO CONSECUTIVE VALUES PEFI  L INE)

DISCHAREE SED DISC . ; . *+*+ ' *+  T IF{E DISCHARGE SED DISC
( C F S ) ( N 6 / L )  * ( H R ) (cFs) 0"1GlL)

. i5t)r.-t

. Cr(:tc)Cl

.()c,

.z ( t

. 4 Q

.5c '

. 8 C )
1 . 0 ( : l
1 . 3 c t
1 . 4 Q
1  . 6 ( J
1 .8 ' : t
3. Cfr-t
? . 2 Q
3 . 4 ( t
3 . 6 c t
? . 8 0
3. Cxl
5 . 3 C )
3.4c ,
3 ,6 t : t
3.8. - ,
4. t:X:)
4 .  ?0
4 .4C '
4 .  o ( t
4 .  8C '
3. (:,(:,
5 . : r 1
5 . 4 i 1
5 . 6 t 1
5 . 8 i . r
6). t l i : t

L  A t ' \

. rfcrct

. clcrcr

. o(:tct
,00c,
. oo0
. o{,ct
. Oc,c,
. C,(:,(:,
. (lCrO
. drOQ
. OCtt:r
. ooo
. cxlc!
. C,r:,Ct
.  OOCI
. CX'JC.)
. Ot)t)
. C,cto
. OO(j
. c,oc,
. ooc,
. Cr(JCr
.c,Qr:t
. C,(:tCt

. rlr:r(J

. rJr:r(r

. rJrio

.0( ) ( : f

. tJ(i(J

. (l(r(t

. o ( f r j

. t f 1 :
- a ' t l A

. Orltlt .*

. c,c)c, .*

. r)eQ +

. CxJCr .*

. ooc, .*

. clclo *

.o(:xJ .*

. C)OC| +

. Cr(:xJ .*

. Cx:rQ .*

. c,0(:) *

. oc}o .>

. cro(:) *

. O(:lCt .r

. CrCt(J +

. cr(:)c, .*

. c)cro *

. ( ]00 +

.()()Cr +

. (:)CxJ .*

. (:)C)Cr .*

. Cr(Jo *

. Cr(:)r) .*

. (:xj(:r +

. 00o  *

. (J(:rc) *

. o{:rrl +

. CrCr() *

. (-,()(:) *

. {J(:r() +

. ()CrO *

. (:r(:r(J +
r i r ' r f r  +

. l c l

. 3C ,

.5rlr

. 7 Q

.9C)
1 .  1 c . '
1 .3c '
1  .3C ,
L . 7 Q
1 . 9 C t
3 .  lC t
?. scl
r .5f . r
2 . 7 C t
3 . 9 C t
3 ,  1 ( t
3 . 3 C )
3 . 5 ( l
3 . 7 0
3 . 9 C t
4 .  1 C )
4 .  SCr
4 .  5Ct
4 . 7 C t
4 .  9 C f

5 . 1 C ,
5 . 3 t )
3 . S t - t
= t . 7 C t
q q(' l

6 .  1 ( l
5 .  g 1 - '

. (:r(:ro

. OOCI

. r:tC,C,

. cr(:,o

. orlo

. clcxl

. crrlo

. CIOC)

. (:)0cl

. ocro

. C,CIO

. crcrc,

. o(lc,

. crcrct

. o(J(:t

. C,C}C}

.0(tf-)

. cfcxl

. OrlO

. C,C)c)

. c,oO

. (:rcr(:t

. O()C)

. t-tClCl

. c)oc)

.0 r . r ( r

. r)rjrj

. ()(J(:t

. t-rrJtt

. {J(:xJ

. c ' l 1

. r _ r 1 5
-  a l l  F l

. (Jo(t

. (:t(:r(:)

.0(J()

. Ct{:r(:,

. o()o

. (ttJt-l

. , ) ( ) ( : f

. (:rOC)

.Oc,(: t

. (:rClC)

. (lo(:t

. Ct{:r(j

. (:x:)cl

. (JC,{)

. (_)(J(:!

. Cx:r(j

. Q(Jr)

. (JCXJ

. tJCtCr

. (j(:l(_!

. f.X:XJ

. oc,c,

. o{J(-i

. {J{J{:,

. (J(-)(:i

. (j(j{:t

. {J(J(:r

. qJtjt t

. rjrJr)

.  r . tr j t-r

. ()r:x:i
I  l l  l t  I

.  t ' l i t t ' t



; : ; i ,
7 . r.tCt
7 . 2 C 1
7 . 4 C 1
7  .6C- l
7 .  8C t
B.  t )C)
B . 3 C t
8 . 4 ( r
B .  o { t
B .  BCI
9. CrC)
9 .  30
9.  4Cr
9.  6Ct
9.  BCr

1(1. crc,
1{r .  zc l
1r-i .  4(:)
1C) .  6 ( )
1 (1 .  8 ( l
1 1 . r:!r:,
1 1 . 3 i 1
1 1 .  4 C r
t  1  . 6 C )
1 1 . 8 ( 1
13. t) t l r
13 .  ?c)
1 3 . 4 ( : t
1 3 . 5 c )
1 3 . 8 l J
15. CrCt
1 3 . 3 C
1 3 . 4 C - t
1 3 . 6 ( l
1 3 .  B C t
1 4 .  O O
1 4 . 3 c )
1 4 . 4 c ,
1 4 .  6 ( l
1 4 .  8 ( J
15. tltclt
1 5 .  : ( l
1 5 . 4 C )
1 5 . 6 c t
I  5 .  8 r l
16 .  r l r )
15 .  3 ( : '
1 5 . 4 t l i
1 6 . 5 ( : '
1 6 .  8 ( l
17. i :x: t
17 .  : ( : t
1 7 .  4 C f

t 7  . 6 t ,
t 7 . B t - r
lB. ( : , ( l

1 B . 3 t l
1 8 .  4 ( t
1 8 .  6 ( : '
1 8 .  8 ( l
I  9 .  r - t t - t

- ,"

1 9 .  4 t ; t
I  Q  - t ' l

. , l i :

. rl35

. ozE!

. CrgC)

.  o33

. o35

. r l3B
, o53
.o=7
. Cr65
. r ) 69
. cr73
. oB8
. r'r93
.  1 1 0
.  1 1 5
. 1 ? 1
.  1 5 3
. t69
. r.:;, Et

.35( l

. 2 6 1

. 4 4 9

. 4 8 9
4 .  6 4 1
6 . 7 c t 4
8 . 7  L 7
3 . 8 9 6
7 . 4 5 9
L . 7 ? 4
1 . 5 9 9
1 . 5 5 7
t . ? 6 6
1 .  1 9 8
1.  f - r15

. 9 = 9

. 8 5 9

. 6 6 Q

. 6 1 6

. 3 9 3

.SBrl t

. 3 7 1

. 5 6 5

.  5 6 1
c :q9

E:qa

. 5 5 9

. 4 C , 4

. 3 7 9

.3.7Ct

. 3 6 4
? q o

. 3 5 4
? g {

. 3 4 8

. 3 4 6

. 3 4 5

. 3 4 5

. 3 4 6

.347

.  - J+E

. -='49
.  - . -J ( - ,

. - , t  t

. ,:r, i,:,

. r)(-r(J

. Ct(:x)

. C'C,C,

. Cr(:r()

. cx)cf

.o( rc t

. (:rcrr)

. Cr()(J

. CXJ(J

. o(lc,

. (:x:ro

. cro(j

. iJ{J(J

. C)(:ro

. Cx:fC,

. (:roc,
,0c ' ( )
. ()()(:t

. (:t(:,()

. {)ctc'
, (-) (:) (:l

. {:r(Jo

. {)QCt

. (J(:r(J

' C)f,(:r
. C,t:,(J
. croct
. (JOr:,
. c)cx:l
.o(x-r
. o(:x.t
. (:t(l(l

. cro(:r

. O(:rC)

. (:,(J(:r

. r](:x:f

. CtCxJ

. . :r(to

. o(J(:t

. (J()(:t

. oc,o

. C,o(:r

. c)crc,

. o(:rct

. Ct(:,(l

. C,(J(l

. (j(:tCt

. C,OO

. C,(:fCl

. CX:'O

. CXJCI

. Ou(J

. oc'c'

. Cr(:x:t

. rJ(:rC!

. C,(Jct

. rJ(:t{J

. Crr-rrl

. o(:r(:t

. t:r (:, (:t

, C)tr{)
. t:,{)(:r
.  t j tJ(r

l ' t r ' l J  r
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I ' IANNING COEFFICIENT -
BARREL DIAF1ATER =
RISER DIAMETER =
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TURBULENCE FACTOR
F'EF:FIANENT POOL CAF,ACITY
DEAD STORAGE
TIME INCREI' IENT OUTFLOW
V I S C O S I T Y
II . IFLOW RUNOFF VOLUME
OUTFLOW ROUTED VOLUI'IE
STOR] '1  VOLUME DISCHARGED (F 'LUG FLOW)
F.OND VOLUI'IE AT PEAI.:: STAGE
FEA}.; STAGE
PEAFI INFLOW RATE
PEAI.:  DISCHARGE RATE
PEA} ' : .  INFLOW SEDIMENT CONCENTRATION
FEA}.:  EFFLUENT SEDINENT CEINCENTRATION
FEAI-:  EFFLUENT SETTLEABLE CONCENTRATION
F,EA}.:  EFFLUENT SETTLEABLE CONCENTRATICIN
STORI'I AVERAGE EFFLUEI.IT CONCENTRATION
AVERAGE EFFLUENT SEDIHENT CONCENTRATION
B A S I N  T R A F  E F F I C I E N C Y
DETE}.ITION TII ' IE OF FLOW WITH SEDIMEI.IT
DETENTION TII ' tE FRON HYDROGRAFH CENTERS
DETET.ITION TII ' tE INCLUDIN6 STORED FLOW
SEDII"IENT LOAD DISCHARGED
P E R I O D  O F  S I G N I F I C A N T  C O N C E N T R A T I O N
VOLUME WEIGI-{TED AVERAGE SETTLEABLE

CONCENTRATION DURING PERIOD OF
S I G N I F I C A N T  C B N C E N T R A T I O N

VOLUI''IE I,IEI6HTED AVERAGE SETTLEABLE
CONCENTRATION DURING PEA}.: :  =4 HOUF:
F E R I O D

ARITHI' IETIC AVERAGE SETTLEABLE
CONCENTRATION DURING FERIOD OF
S I G N I F I C A N T  C O N C E N T R A T  I O N

ARITHI' IETIC AVERAGE SETTLEABLE
CONCENTRATION DURING PEAI.:  24 HOUR
F E R I O D
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Hr. James Leatherwood
Utah  D iv is ion  o f  O i l ,  Gas  and  Min ing
355 West  Nor th  Temple
3  Tr iad  Center
Su i te  350
Sa l t  Lake  C i ty ,  U tah 84  180-1203

Sub jec t :  In i t i a l  Cer t i f i ca t ion  o f  t ,he  Cranda I l  Canyon
Mine  Sed imenta t ion  Pond

Dear  Mr .  Leatherwood:

Dur ing  cons t ruc t ion  o f  the  b r " r ,da l1  Cdnyon  Mine  sed imenta t ion
Pond r  I  persona l ly  examined cons t , ruc t ion  progress .  In  December
1986r  subseguen t  to  comp le t ion  o f  cons t ruc t ion ,  f  p repared  an
ana lys is  o f  the  as -bu i l t  charac te r i s t i cs  o f  the  sed imenta t , i on
pond  and  compared  the  resu l t s  o f  th i s  ana l . ys  i s  w i th  the
aPp l icab le  regu la to ry  regu i rements .  The resu l ts  o f  th is  ana lys is
ind ica ted  tha t  the  pond  was  cons t ruc ted  in  accordance  w i th  the
app l i cab le  regu la t ions  o f  the  D iv i s ion .  Th is  as -bu i l t  ana lys is
nas  subn i t ted  to  the  D iv i s ion  by  Genwa l  in  January  1987  and
subsequent ly  re -submi t ted  w i th  the  rev ised ! l in ing  and Rec lamat ion
Plan  (MRP)  in  February  1988 (as  Append ix  7 -10  o f  tha t  MRP) .

Based  on  my examina t ions  and  rev iews ,  I  p rov ide  the  fo l low ing
in fo rmat ion  and  in i t i a l  ce r t i f i ca t ion  concern ing  the  Cranda l l
Canyon  Mine  sed imenta t ion  pond .  Th is  in i t i a l  ce r t i f i ca t ion  i s
submi t ted  in  accordance  w i th  Sec t , ion  81? .49(h )  o f  the  Coa l  l l i n ing
and Rec lamat ion  Permanent  Program Regu la t ions  as  promulga ted  by
the  Utah  Bogrd  o f  O i l ,  Gas  and Min ing .

t ' l on i to i ing  Procedures  and Ins t rumenta t ion

The dam and pond w i l l  be  inspec ted  guar te r ly  us ing  t ,he  fo rm
prov ided in  F igure  7-19  o f  the  MRP.  These inspec t ions  w i l l
i nc lude  an  exan ina t ion  o f  the  embankment ,  abu tments  and
founda t ion  r  sp i l lwayr  pond  bas in r  and  ou t le t .  pa r t i cu la r
a t ten t ion  w i l l  be  pa id  Co  iden t i f y inq  and  quan t i f y ing
seepager  s lunps ,  and s inkho les .  Any  repa i rs  requ i red  as  a
resu l t  o f  these inspec t ions  w i l l  be  made i ramed ia te ly .

A  p iezometer  has  been ins ta l led  in  the  dam a t  the  loca t ion
noted  on  P la te  1 -4a  o f  the  l tRP.  Water  leveL measurements
w i l l  be  co l lec ted  f rom th is  p iezometer  on  a  month ly  bas is
dur ing  opera t ion  o f  the  pond .  In  add i t i on r  wd te r - leve1
measurements  w i l l  be  coL lec ted  on  a  week ly  bas is  fo r  a
per iod  o f  one  month  immed ia te ly  fo l l ow ing  fu l l - sca l .e
c l .eanou t  o f  the  sed imenra t  ion  pond .  I f  the  pos t -c lean ing
wate r  leve ls  show no  s ion i f i can t  va r ia t ion  (as  de te rmined  in
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consu l  ta t ion  w i th  the  D iv i s ion  )  du r ing  the  f  i r s t  mont ,h
f  o l l ow ing  c l .eanou t  r  tnon i  to r ing  w  i11  re t ,u rn  to  a  rnon th ly
schedu le .  f f  . s ign i f i can t  water - Ieve l  changes occur  in  the
p iezorneter  dur ing  t ,he  f i rs t  month  fo l low ing  c leanout  o r  i f
the re  i s  o ther  ev idence  tha t  the  embankment  i s  rap id ly
sa tu ra t i rg ,  Genwa l  w i l l  con tac t  the  D iv i s ion  w i th in  a  l5 -day
per iod  o f  the  water - Ieve l  changes and mutua l l y  agree  uPon
add i t iona l  mon i to r ing  and remedia l -ac t ion  regu i rements .

Des ign  Deoth  and E leva t ion  o f  Imoounded Waters

The des ign  depth  o f  water  in  the  as-bu i l t  sed imenta t ion  pond
when f i l l ed  to  the  top  o f  the  p r inc ipa l  sp i l lway  i s  12 .5
f  ee t  (  an  e leva t ion  o f -  77  82 .  5  f  ee t  above  rns l  )  .  Dur  ing
out f low o f  the  sp i l lway  des ign  event  ( runof f  resu l t ing  f rom
the  25-year ,  24 -hour  p rec ip i ta t ion  even t )  r  the  dePth  o f
wa te r  in  the  as -bu i l t  pond  i s  13 .0  fee t  (an  e leva t ion  o f
7783.0  fee t  above ns l ) .  These e leva t ions  are  no ted  on  P la te
7-4a of  the MRP.

Ex is t ino  Storaqe Capae i tv  o f  the  Dan

The as-bu i l t  s to rage capac i ty  o f  the  dam a t  the  e leva t ion  o f
the  top  o f  the  pr inc ipa l  sp i l lway  is  1 .05  acre- fee t .  Dur ing
outf low of  the design event,  t ,he storage capaei ty o_f the_dam
is  1 .14  ac re - fee t  (conpare  P la te  1 -4a  and  page  3  o f  7  o f
Append ix  7 -10  o f  the  t {Rp} .

F i res  in  Cons t ruc t ion  Ha te r ia l

No  na te r ia l s  were  use 'd  dur ing  cons t ruc t ion  o f  the  dam
sed iment ,a t ion  pond tha t  had prev  ious ly  been sub j  ec  ted
f i re .

Dan  S tab i l i t v

No  o ther  aspec ts  o f  the  dam were  no ted  tha t  were  no t
accoun ted  fo l  i n  the  s tab i l i t y  ana lys is  Presen ted  in
Append i x  1 -6  o f  the  MRP tha t  wou ld  adverse ly  a f  fec t  t ,he
s tab i l i t y  o f  the  dam.

or
to
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I  he reby  cer t i f y  tha t
was prepared by  myse l f
knowledge.

S incere ly  ,

the  in f  o rmat ' ion
and is  t rue  and

in  th i s  repor t
the  bes t  o f  ny

con ta i ned
correct  t ,o

frrbtl e htfu
Richard  B .
Pr inc ipa l

cc :  Andy

I { h i t e ,  P .  E .
Hydro log i s t

King
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